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1 . The disclosure is objected to because of the following informalities: 
There is no brief description of the drawings. 

Appropriate correction is required. 

2. Claims 33-55 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

The scope of diiridium compounds having the general chemical formula set forth in claim 
33, with claims 34-55 dependent therefrom, is not clear because of inconsistencies between the 
definition of R1-R4 as set forth in claim 33, and the definition of R1-R4 as set forth in claims 34 
and 54. While claim 33 defines R1-R4 as independently selected from hydrogen and substituted 
and unsubstitutcd hydrocarbyl groups, claims 34 and 54 set forth possibilities for R1-R4 other 
than hydrogen and hydrocarbyl groups. 

The scope of compounds according to present claims 34 and 54, with claim 55 dependent 
from claim 54, is unclear not only because of the inconsistencies between the definition of R1-R4 
as set forth in claim 33, and the definition of R1-R4 as set forth in claims 34 and 54, but because 
the recitation of "Ri, R 2 and R 3 can also form. . .ring structures" is confusing. It is not clear what 
Ri, R 2 and R 3 can form ring structures with. For example, does the claim language mean that 
these three R variables can form a ring structure by joining together with each other? 
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The metes and bounds of claims 38-41 are not clear because the scope of an "effective 
amount" of an electroluminescent europium complex as recited in claim 38, with claims 39-41 
dependent directly or indirectly therefrom, is not clear. 

Claim 39 is confusing in defining La as an organic "complex". Since La is part of a 
complex with Eu, it appears that the last word of claim 39 should be -ligand- rather than 
"complex". 

Claim 44 is confusing in referring to "aromatic amine complexes". While the phrase 
"aromatic amine" refers to a class of compounds conventionally used in the art for hole 
transporting layers, it is not clear what is a meant by an aromatic amine "complex". 

Claim 45 recites "a polymer selected from" followed by a list that includes non- 
polymeric materials (TPD, and the oligomers recited in the last two lines). It is not clear if the 
hole transmitting material per claim 45 must be a polymer (in which case, TPD and the 
oligomers should be deleted from the list), or if the hole transmitting material may be any in the 
list (in which case, the examiner suggests changing "polymer" to -material- in line 2 of claim 
45). 

Claim 50 is confusing in requiring the hole transmitting material and the diiridium 
compound to be mixed to form one layer, while depending from claim 42 which requires a layer 
of hole transmitting material between the first electrode and the diiridium compound layer. It is 
not clear how the material and compound can be mixed to form one layer and still meet the 
"between" limitation of claim 42. 
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Similarly, claim 5 1 is confusing in requiring the electron transmitting material and the 
diiridium compound to be mixed to form one layer, while depending from claim 46 which 
requires a layer of electron transmitting material between the second electrode and the diiridium 
compound layer. 

The layer structure of the device according to claim 52 is unclear. It is not clear if the 
copper phthalocyanine layer and the lithium fluoride layer must be between the pair of 
electrodes, or on the electrode surfaces that face away from each other, or some other 
arrangement. 

3. Regarding claim interpretation: 

Claim 41 includes the abbreviation "Eu(DBM) 3 OPNP". The examiner interprets "DBM" 
as referring to dibenzoylmethane (per p. 8 of the specification), which is a P-diketone within the 
scope of formula (I) on page 11, and "OPNP" as referring to a ligand of formula (XVIII) as 
shown on page 15 wherein each Ph is phenyl (per p. 16). If the examiner's interpretation of this 
abbreviation is incorrect, clarification is required. 

4. The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 35 1(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 
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5. Claims 33-37, 42-44, 46-51 and 53-55 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Tsuboyama et al. (US 2003/0152802 Al). 

See the entire patent application publication. In particular, see Fig. 1A-1D, paragraphs 
[0001]-[0005], [0008]-[0009], [0015], [0027R0035], [0037] and [0065] (especially formulae 15 
and 20-34 on pages 7-8 ), and compound Nos. 21 1-225 and 269-275 as defined in Tables 5 and 6 
(pp. 10-11). 

Each of Tsuboyama's metal coordination compound Nos. 21 1-225 and 269-275 are 
electroluminescent diiridium compounds having the general chemical formula set forth in 
present claims 33 and 54 wherein each of R1-R4 is a hydrocarbyl/aliphatic group, and Li and L 2 
are the same organic ligand (in the case of Nos. 21 1-225) or different organic ligands (in the case 
of Nos. 269-275). Each of prior art compound Nos. 21 1-225 and 269-275 meets the limitations 
of the diiridium compound as claimed in present claims 33 and 34, with Nos. 211-217, 222, 223 
and 269 further meeting the limitations of present claim 35. 

Tsuboyama's metal coordination compounds are disclosed for use in the luminescence 
layer of an organic luminescence device comprising a luminescence layer positioned between an 
anode and a cathode. Each of prior art compound Nos. 21 1-225 and 269-275 meets the 
limitations of the diiridium compound required for the device of present claim 36 and 
dependents, 37 and dependents, and 53 and dependents. 

With respect to the further limitations of the device of claims 42-44, 46-48, 50, 51 and 
53-55, Tsuboyama's device may have a layer of a hole transmitting material between the anode 
and the luminescence layer comprising the diiridium compound, as when the devices have the 
structure shown in Fig. 1A, IB or 1C (hole transport layer 13). Tsuboyama's device may also 
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have a layer of an electron transmitting material between the cathode and the luminescence layer 
comprising the diiridium compound, as when the devices have the structure shown in IB or 1C 
(electron transport layer 16; the exciton diffusion-prevention layer 17 in the Fig. 1C structure 
also inherently transmits electrons). In devices of Tsuboyama's examples, a-NPD, which is an 
aromatic amine, is used in the hole transport layer between the anode and the luminescence 
layer. In devices of Tsuboyama's examples, Alq3, which is a metal (aluminum) quinolate, is 
used in the electron transport layer between the cathode and the luminescence layer. CBP, which 
is known to be capable of transporting both electrons and holes, is used in the luminescence layer 
in amounts within the range of present claims 50 and 5 1 . 

With respect to the further limitations of the device of dependent claim 49, Tsuboyama 
teaches in paragraph [0005] that aluminum, magnesium and alloys thereof are conventionally 
used in EL devices, and in devices of Tsuboyama's examples, the cathode comprises a layer of 
aluminum-lithium alloy and a layer of aluminum. 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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7. Claims 44 and 47-5 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tsuboyama et al. (US 2003/0152802 Al) as applied to claims 33-37, 42-44, 46-51 and 53-55 
above, and for the further reasons set forth below. 

Tsuboyama et al, in disclosing compound Nos. 21 1-225 and 269-275 as examples of 
metal coordination compounds that can be used in the luminescence layer of a device having the 
layered structure depicted in any of Fig. 1A-1D, anticipates a device comprising, in combination, 
a first electrode, a luminescence layer comprising any of compound Nos. 21 1-225 and 269-275, 
and a second electrode, and further comprising a hole transmitting layer positioned between the 
first electrode and the luminescence layer and/or an electron transmitting layer positioned 
between the second electrode and the luminescence layer. 

While Tsuboyama et al. teach layer compositions within the scope of those required by 
present claims 44 and 47-5 1, Tsuboyama et al. do not disclose a specific example of a device 
comprising any of compound Nos. 21 1-225 and 269-275 in a device having the further layer 
compositions required by claims 44 and 47-5 1 . To the extent that the lack of a specific device 
example comprising any of Nos. 21 1-225 and 269-275 in a device structure comprising these 
further layer compositions could be considered to render the reference non-anticipatory, it is the 
examiner's position that the devices according to claims 44 and 47-51 would have been prima 
facie obvious to one of ordinary skill in the art at the time of the invention. Given Tsuboyama' s 
teachings that any of compound Nos. 21 1-225 and 269-275 can be used for the same purpose as 
compound Nos. 1 and 46, it would have been prima facie obvious to one of ordinary skill in the 
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art at the time of the invention to use any of Nos. 21 1-225 and 269-275 in place of Nos. 1 or 46 
in devices such as in Tsuboyama's Examples 1-3 and 5-8. 

8. Claims 38-41 are rejected under 35 U.S.C. 103(a) as being unpatentable over Tsuboyama 
et al. (US 2003/0152802 Al) as applied to claims 33-37, 42-44, 46-51 and 53-55 above, and 
further in view of Kathirgamanathan (WO 98/58037). 

Tsuboyama et al. do not disclose mixing the diiridium compounds with an 
electroluminescent europium complex. Electroluminescent europium complexes within the 
scope of those required for present claims 38-41 were known in the art at the time of the 
invention. Kathirgamanathan discloses such europium complexes. For example, see Examples 
6-10 on pages 9-13 of WO '037. The europium complex required by present claim 41 is the 
complex of Example 6 in WO '037. Further it was known in the art at the time of the invention 
that more than one light-emitting material could be used in combination so as to alter the color of 
light emitted by the device. Absent a showing of superior/unexpected results commensurate in 
scope with present claims 38-41, it is the examiner's position that it would have been a prima 
facie obvious modification to one of ordinary skill in the art at the time of the invention to use 
combinations of known electroluminescent materials, such as the diiridium compounds taught by 
Tsuboyama et al. and the europium complexes taught by Kathirgamanathan, in the luminescence 
layer of an EL device. 
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9. Claim 45 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tsuboyama et al. 
(US 2003/0152802 Al) as applied to claims 33-37, 42-44, 46-51 and 53-55 above, and further in 
view of Mori et al. (US 5,281,489). 

Tsuboyama et al. utilize a-NPD for the hole transporting layer in the device examples. 
While Tsuboyama do not explicitly teach the use of any of the materials recited in present claim 
45, materials within the scope of claim 45 were known in the art at the time of the invention to 
be useful as hole transporting materials. For example, see column 4, lines 44-46 and c. 7, 1. 56- 
57 in the patent to Mori et al. It would have been an obvious modification to one of ordinary 
skill in the art at the time of the invention to use other known hole transporting materials in place 
of, or in combination with, a-NPD in a hole transport layer of a device according to Tsuboyama 
etal. 

10. Claim 52 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tsuboyama et al. 
(US 2003/0152802 Al) as applied to claims 33-37, 42-44, 46-51 and 53-55 above, and further in 
view of Lamansky et al. (US 2002/0182441 Al). 

Tsuboyama et al. do not disclose a device further having a layer of copper phthalocyanine 
(CuPc) and a layer of lithium fluoride (LiF) in the multilayered structure. Lamansky et al. 
disclose multilayered device structures having a hole transport layer, a luminescence layer, and 
an electron transport layer, in the order listed, between an anode and a cathode, wherein the 
luminescence layer comprises an iridium organometallic complex, and further comprising a 
CuPc layer between the anode and the hole transport layer, and a LiF layer between the electron 
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transport layer and the cathode. For example, see paragraphs [0020]-[0021] and [0097]-[0098]. 
It would have been an obvious modification to one of ordinary skill in the art at the time of the 
invention to include layers of other materials in Tsuboyama's multilayered device structures 
selected from materials known in the art based on the suitability of those materials in the overall 
device structure. 

11. Miscellaneous: 

In line 2 of claims 35 and 55, "phenylpryidines" should read -phenylpyri dines-. 



12. Any inquiry concerning this communication should be directed to Marie R. Yamnitzky at 
telephone number (571) 272-153 1 . The examiner works a flexible schedule but can generally be 
reached at this number from 7:00 a.m. to 3:30 p.m. Monday-Friday. 

The current fax number for all official faxes is (571) 273-8300. (Unofficial faxes to be sent 
directly to examiner Yamnitzky can be sent to (571) 273-1531.) 



/Marie R. Yamnitzky/ 

Primary Examiner, Art Unit 1794 
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